_Abstract. Random density models are analyzed to determine the low degree harmonics of the gravity field of a planet, and therefrom two properties: an axiatity Pl, the percent of the degree variance in the zonal term referred to an axis through the maximum for degree t; and an angularity Eln, the angle between the maxima for two degrees l, ru The random density distributions give solutions reasonably consistent with the axialities and angularities for the low degrees, l < 5, of Earth, Venus, and Moon, but not for Mars, which has improbably large axialities and small angularities. Hence the random density model is an unreliable predictor for the nonhydrostatic second-degree gravity of Mars, and thus for the moment-of-inertia, which is more plausibly close to 0.365MR • .
Properties of Mars's gravity field that are both predictable and observable are, for any spherical harmonic degree l > 2:
1. The percent Pt of the variance for degree I that is in the zonal term for a coordinate system that has its polar axis through the maximum. We call this property the axiality.
And for any pair of spherical harmonic degrees l, n: 2. The angle Ein between the maximum for degree I alone and the maximum for degree n alone. We call this property the angular/ty. If Mars's gravity field is dominated by a single feature that is near to axial symmetry, such as Tharsis, then for l, n small we should expect the angles E/n to be improbably small according to the random density model, and the percents P1 to be improbably large.
To obtain the axiality P/, we use the fact that the . maximum must be represented solely by the zonal term of spherical harmonics referred to an axis through the maximum: for spherical harmonics normalized so that their mean square is unity. To obtain the angularity Eln between harmonic degrees l and n, apply the cosine law to the maxima !ocatiom Ol, X l and o n, Xn: cos Eln = cos e I cos e n + sin el sin On cos Q,I ' Xn ) 
Conclusions
The figures indicate that the random density model is not inconsistent with observation for Earth, Moon, and Venus, but quite inconsistent for Mars, which has improbably large P3 and P•, and improbably small E•_a, F• 6, and • 4. These probabilities are given in Table 1 .
Because the random density model does not agree with observable properties of Mars, it is an unreliable predictor for the unobservable second-degree axiality P2 of Mars and thence the moment-of-inertia ratio I/MR'-connected thereto. The second-degree components of the gravity field are quite similar to the higher degree components in their ca•e: there is no special mechanism peculiar thereto, analogous to the Coriolis effect on the magnetic dipole. Where the second-degree components differ is in their effect, which is to determine the orientation and, to a minor degree, the rate of rotation. Given the similarity of cause, the high axialities of the third and fourth degree harmonics about axes close to the maximum of the second degree suggest a similar axiality The apparent consistency of random density distributions with the properties of the other terrestrial bodies probably arises from their being more complex tectonic systems, in which no one feature is dominant.
